Promotion of the prehierarchical follicle growth by postovulatory follicles involving PGE2 -EP2 signaling in chickens.
The postovulatory follicle (POF) in birds is an enigmatic structure, the function of which remains largely unknown. Previous studies on chickens have shown that removal of POFs leads to the postponement of oviposition and the disturbance of broody behavior. One suggestion is that POFs may secrete some crucial hormones or cytokines to act on reproductive organs. However, such secretions and their specific target organs remain to be identified. Here, we investigate the putative functions of POFs in promoting the development of prehierarchical follicles in chickens and explore the possible signaling mechanisms controlling these processes. Results show that POFs express steroidogenic acute regulatory protein (STAR), cholesterol side-chain cleavage enzyme (CYP11A1), cyclooxygenase 1 (COX1), and COX2 in granulosa cells (GCs), and, most notably, that POF1 produces more prostaglandin E2 (PGE2 ) or prostaglandin F2α than do the F1 follicle or the other POFs. Using coculture systems, we also found that POF1 or GCs from POF1 (POF1-GCs) significantly promote the proliferation of theca externa cells of small white follicles (SWFs, one phase of the prehierarchical follicle). Treatment with PGE2 significantly facilitates theca externa cell proliferation in SWFs. This POF-stimulating effect on SWF growth was prevented by treatment with indomethacin (COX inhibitor) or TG6-10-1 (PGE2 type 2 receptor [EP2] antagonist). Therefore, POF1 may secrete PGE2 to stimulate the progression of SWF by PGE2 -EP2 signaling. These results indicate that POF1 may serve as a transient supplementary endocrine gland in the chicken ovary that stimulates the development of the prehierarchical follicles through PGE2 -EP2 signaling.